Abstract. The actual conditions of the full range suspended pneumatic system can reflect the characteristics of the measured parts more truly. According to the actual working conditions of the pneumatic lifting device which is based on the Kingview configuration software mainly about suspension performance test, response test and stroke test, to test the actual performance of pneumatic lifting system and the performance requirements of test design, then ensure it in an actual work with safety and stability.
Introduction
The pneumatic lifting system takes the compressed air as the power source, through the cylinder and other actuators to overcome the gravity to increase the load [1] [2] [3] . Compared with cranes, hoists, electric hoists and other lifting appliances, pneumatic hoisting system not only can load or promot, but also achieve stepless speed regulation with environmentally friendly, safe and reliable. However, the existing control systems have poor flexibility and always can not solve the actual demand [4] . The research on the system design and optimization of the system control strategy, the system force balance of the load at any position and any moment, eventually developing a full range suspended pneumatic system for industrial transfer, material handling, high precise positioning of the pneumatic lifting system, thereby reducing the production of labor intensity, and improving the operation of environment, improving the production efficiently [5] .
Development of Test Platform Based on Kingview Configuration Software
Kingview monitoring system software can communicate with PLC [6] . It can process, export, store and display data collected by PLC in the working process of pneumatic lifting system. It can also design a human-computer interaction interface for the needs of the controller, then finish the data display and control the instruction sending.The variables that need to be monitored in this experiment include piston speed ( V ), cylinder pressure setting value (Pv), cylinder pressure actual value (PS), load weight ( M ) and operation force ( F ), and the data of these variables in the experimental process are used to generate historical data reports for further analysis. By comparing the rise time, overshoot and steady-state error of the time response curve between the cylinder pressure setting value and the cylinder pressure actual value, we can judge the stability, rapidity and accuracy of the control system.
In the above 5 variables, the cylinder pressure setting value (Pv) is set by the electric proportional valve of PLC, and the cylinder pressure actual value (PS) can be measured by the feedback of the electric proportional valve signal. The load weight ( M ) and the operation force ( F ) are directly measured by the tension sensor. The physical quantity of encoder can directly measured by the rotational speed of the pulley axis, and the specific testing principle of the piston linear velocity ( V ) is shown in figure 1 . 
Suspension Performance Test of Pneumatic Lifting System

Test Process
Open the Kingview software, it will establishes a configuration screen, click "VIEW" button, and observe the real-time curve variables, as shown in figure 2, then force manual handle operating by hands, and observe the change of real-time curve to operate force change trend, control the operational force in more than 10N, slowly lift up or drop weight, and then reciprocating lasted about 90s, click on the "view historical data" button to save all variables data which got from during the experiment to the excel file, and draw some curves of process of each variable changes. Figure 3 shows the condition when the operating force F is not zero and less than -10N or more than 10N, meanwhile the operational force is downward and the piston velocity is negative, which means the piston moves to the left; the operational force is upward and the piston speed is positive which means the piston moves to the right; when the absolute value of the operating force less than 10N, the piston velocity is 0, means the load is stationary. When the absolute value of the operating force more than 10N, the load will moves freely; when the absolute value of the operating force less than 10N, the load will keep stationary. 
Analysis of Test Results
Experiment on Response Characteristic of Pneumatic Lifting System
The cylinder pressure actual value can track the signal of cylinder pressure set value so well. Because the signal is a follow-up signal, it is not conducive for the detailed analysis of the dynamic performance of the response process of the system [6] [7] [8] . This section will analyse the response characteristics of the system by the experiment about charging and discharging of the pneumatic lifting system. Test process. In order to verify the performance of Fuzzy-PID controller, we use PLC to prepare two sets of procedures to control the lifting system [9] [10] [11] , Fuzzy-PID control and open-loop control. Then pulling down The hook of lifting system, and hanging the load, connecting the electrical circuit and gas circuit, starting the program to save the data after the cylinder pressure is stable. According to the different load weight, setting the pressure value makes the load slowly rising, it can be seen from the figure: (1) compared with the open-loop control, Fuzzy-PID control system improves the constant pressure response of pneumatic lifting system, adjust the time in the range of 0.8~1.1s, and control the steady-state error rate in the range of 3%, it is similar to the simulation results. (2) compared with the simulation results, experimental results have a significant overshoot, the reasons is that the piston between the sealing ring and the cylinder wall without sufficient lubrication before beginning work, then it will cause the cylinder maximum static friction actual value beyonds the fitting value, which need a greatly pressure to push the gas of the piston to work. when the piston work slowly, the friction of cylinder pressure been decreases, it tends to a stable value. (3) for the open loop control and Fuzzy-PID control, it will appears an oscillation when the cylinder pressure response curve reaches the steady-state value, and if the load increases, the oscillation phenomenon will been more obvious. The closed-loop system has a regulatory function for the gas pressure oscillation process, the reasons is that the vertical movement of load in the rising process always has a tiny swing, during the swing process of load, it made the piston move to the left or right, and the volume of the gas inside the cylinder will be changed, then resulting in the gas pressure been oscillation. The load quality more larger, the impact of the piston will be more obvious, the oscillation phenomenon will be more obvious too. Effective Stroke Test of Lifting System. First, close the power supply system and air supply, also discharge the gas from the cylinder of pneumatic lifting device, then pull low the wire rope of lifting device to the bottom, and open the source. Lifting the load to a suspending condition by the manual valve; and then starting the power supply system, through the two position three way solenoid valve to switches the system been suspending, making the load moving slowly by operate the handle. Moving the load to upward, when it reaches the highest point, we move the load to downward, and when it reaches the lowest point, we move the load to upward like before, repeat the work several times, then observe the speed curve of the piston. The testing process as shown in figure 8 , the consequence of speed curve as shown in figure 9 . As can be seen from figure 8-9, the motion of the piston is concentrated in the A, B and C segments, and the velocity of the piston has a little fluctuation in a small range. According to kinematics knowledge [12] [13] [14] [15] , the displacement of each piston is equal to the area surrounded by velocity curve and time axis, because the speed of piston is changing anytime, and it can not be expressed by the function of time. Therefore, this passage is based on the kinematics knowledge which means using the average speed of each section of the piston to replace the whole section of speed, and the displacement will be calculated by the product of every segment average speed and run duration, the test results as shown in table 1, the effective stroke of the piston is 102.95mm by the effective stroke calculation, and effective stroke of wire rope is about 2007mm. 
Conclusion
(1)Suspension performance test. Applying a certain amount of operational force on the load, and if the operation force more than 10N, the load will freely moved according to the direction of the operation force; if the operation force less than 10N, the load will remained stationary. The cylinder output pressure signal has a well tracking performance from the cylinder setting signal, and the maximum error rate is less than 3%. The system can finish a mission which in compensating the gravity of the hanging load in any position, and realizes the whole suspension function of the design. It also shows that the system has achieved the design requirements of 120kg rated lifting through the experiment of the load of 25kg and 125kg.
(2)The response performance test of the system. The schemes of open loop control and closed loop control for 25kg, 75kg and 125kg loads are set up respectively. In the experiment, the constant pressure values which is rised slowly have been set up. The experimental results show the closed-loop control obviously improves the response characteristics of the system more than the open loop control, which also indicates the correctness of the design of fuzzy self-tuning PID controller. The accommodation time of the system had controlled in the range of 0.8~1.1s, and the steady-state error rate is within 3%.
(3)The lifting stroke test of the pneumatic lifting system. The load moves back and forth between the highest and lowest point, then through a reasonable simplification for each rise / drop to get the process of the piston stroke, and get the effective stroke of the piston by averaged these data of process, finally according to the relationship of function between piston speed and wire rope speed to calculate the effective stroke of wire rope, at last get the rope effective stroke is about 2007mm.
